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UNITED STATES PATENT OFFICE,

JOHN HOPE, OF PROVIDENCE, RIODE ISLAND.

PANTOGRAPH ENGRAVING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 462,874, dated November 10,1891,
Application filed Julj' 31; 13891, Serial No. 401,288. (No model) |

1o all whom it mary comnecern:

Beit known that I, JouN HoPE, of the city
of Providence, in the county of Providence
and State of Rhode Island, have invented a
new and useful Improvement in Pantograph

Engraving-Machines; and I hereby declare |

that the following is a full, clear, and exaect
description thereof, reference being had to
the accompanying drawings, forming part of
this specification. -
This invention has reference to improve-
ments In the construction of the class of pan-
tograph engraving-machines used for tracing
the drawing on a metal roll by a series of
diamond points controlled by a stylus which
1s made to traverse a pattern of larger size
than the drawing traced on the roll. Ma-
chines of this class consist of a number of
diamond-pointed gravers fixed upon a bar
and so connected with a foot-treadle that the
operator can bring all the diamond-pointed
gravers 1n contact-with the metal roll, so as
to trace the pattern on the roll by cutting
through the wax or varnish, which resists the
action of acids and with which the roll is
covered. The bar to which the diamond-
pointed gravers are secured has a traverse
parallel with the axis of the roll to be en-
graved and is connected with the stylus-car-
riage. - The roll is supported on milled disks,
to which a rotary motion is imparted by the
carriage carrying the stylus, so that in trac-
ing any figure or line not parallel with the

axis ot the roll a compound motion is pro-.

duced, consisting in the traverse of the bar
carrying the diamond-pointed gravers and
the rotary motion of the roll. The pattern-
sketch, which 1s usually made of a size larger
than the size of the intended figure on the
roll, is placed upon the flat surface of a table
in front of the operator. Over the sketch is
a stylus mounted on a hinged arm secured to

a carriage. Iivery movementof the stylusin

tracing the pattern-sketeh is transmitted to

the bar carrying the gravers and to the roll,
so that as many duplicates of the pattern are
traced on the roll on a reduced scale as there
When one line of patterns has
been so traced, the roll is turned and another
line traced until the wholeroll is covered. In
this class of pantograph engraving-machines

]
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microscopic accuracy and yet with such ease
that all the motions of the roll and the car-
riages can be produced by the moving of the
stylus over the pattern by a girl without caus-
ing laborious exertions.

One object of this invention is to reduce
the frictional resistance of the moving parts
and at the same time increase the accuracy.

Another object of this invention is to pro-

duce a pantograph engraving - machine in

which two or more carriages each carrying a
row of diamond-pointed gravers may be used,
so that a number of lines of patterns may be
engraved on the roll simultancously; and an-
other object of this invention is to produce a
machine in which a row or rows of patterns
may be engravedon aroll and simultaneously
therewith a row or rows of patterns may be
engraved in the reversed direction, so that
complicated continuous patterns in which
some of the figares, leaves, or patterns are
placed 1n reversed positions may be engraved
from one pattern-sketch.

The invention consists in the peculiar and
novel construction and arrangement of a pan-
tograph engraving-machine, as will be more
fully set forth hereinafter,and pointed out in
the c¢laims. - .-

IFigure 1 18 a vertical cross-section of my
improved pantograph engraving - machine.
Fig. 2 is a front view of the same. Fig. 3 is

a skeleton view of the wires surrounding the

disks shown in Fig. 4. Fig. 4 is a sectional
view through the center of the disks 65. Ifig.
5 1s a sectional view of the reciprocating car-
riage and the ways on which it is supported.
Fig.6 is an enlarged view showing the device
for vertically adjusting the carriages. Fig.
7 18 a sectional view of the same. Fig.Sisa
view of the pivotal hulb, showing the rail
with the V-shaped groove 1n section.

Similar numbers and letters of reference in-
dicate corresponding parts throughout.

In the drawings, the number 10 indicates
the end standards.on which the machine is
supported. | -

- 11 indicates the table on which the pattern-
sketch 1s placed. This table is firmly sup-
ported on the brackets 12, which are secured
to the rail 15. The stylus 14 is placed on the

outerend ot the tracer-arm 15, which is hinged

the transmitting mechanism must move with | to the carriage 16, supported by wheels on
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the ways 17, which extend lengthwise of the
machine and are secured near their ends to
the carriages 18, one near each end of the ma-
chine, the wheels of which roll on the ways
19,secured to the end standards 10.
riage 16 follows the motion of the stylus when
moved longitudinally to the machine by roll-
ing on the ways 17 and transversely to the ma-
chine by moving with the ways 17 and car-
riages 18 on the ways 19. Thus any part of the
carriage 16 moves in unison with the stylus.

The number 20 indicates the roll the outer
surface of which is to be engraved.
shown in broken lines in Fig. 1.
shown in Kig: 2.

TFor the purpose of clearness in the descrip-
tion all reference to longitudinal motion is to
be understood as 1"efer1*ing to motion parallel
to the axis of the roll 20, and all reference to
transverse motion a motion in'a direction at

It 1is 1’101:

right angles to the axis, all curvesor angular

hnes bemg produced bv the compound lonm-
tudinal and transverse motions.

The transverse motion of the stylus is
transformed into a -partial rotary motion of
the roll. This part of the mechanism of my
improved machine differs but slightly from
pantograph engraving - machines as hereto-
fore consbmcted the eqsentml difference be-
ing the improved pivotal bulb connection and

- consequent modification of the rail which

35

‘takes the place of the pivotal carriage here-

tofore used. This pivotal connection is clearly
shown in Fig. 8. It consists of the spherical
bualb --21,'eonnected by a contracted neck with

- the arm or lever to which it is secured.  The
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the post 26.

bulb is accurately formed into about two-
thirds of a perfect sphere, which rests in the
V-shaped groove 22. Thereare only two small

points of contact of the bulb or ball on the
The bulb slides in the

sides of the groove.
groove nearly without friction and secures

the great and essential advantage of abso-
lute accuracy, avoiding all the 1oosenes¢5 of

parts and lost motlon incident to the most
perfectly constructed and adjusted pivotal

carriage as heretofore used in place of the
bulb.

The mechanism for tmnsmlttuw the trans-

verse ‘motion of the stylus eonsmts in the |

bracketed way 23, secured to the carriage 18,
preferably on the right-hand side of the ma-
chine, as shown in Fig. 2. The way 23 is pro-

Vlded with the V- shaped oroove 22, the direc- |
‘tion of the groove being eaaetly pamlld with

the axis of the cylinder to be engraved. The
arm 24 is provided at its outer end with the
bulb 21, which rests in the V-shaped groove
of the way 23. The arm 24 1s hinged at its
opposite end to the lever 25, extending firom
the pivoted post 26, the upper arm of which
is provided with a groove, in which the post
27, provided at its upper end with a spherical

‘bulb, is secured, so as to be readily adjuast-

able Wlth 1eferenee to the pivotal center of
The bulb on the upper end of
the post 27 supports the bar 28, provided

The car--

It is

plate 9.

ing on their JOUPH&]S
mllled raised edge on theinner side, as shown

‘gether.

|
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with a longitudinal V-shaped groove. The
bar 28 1s hmwed to the rear frame 29, and to
the same are conneeted the ways 30, extendmtr
transversely to the machine and supported on
wheels journaled in brackets projecting from
the slide-stocks 31. These slide-stocks are

substantial metal frames, in which the bear-

ing-disk 33 and wheel 32 are journaled. The
Shde stocks are firmly secured to the bed-
They are adjustable laterally to the
length of the ‘roll to be engraved. - The roll
20 rebts on the dl__sks 53 a,nd wheels 32 at each
end

The Wheelq 32 hawe a

in Fig. 2, and a faeed surface, to which the

ends Of the springs 34 and 35 are secured.

The other ends of the springs 34 are secured

to the blocks 36 on the front ends of theways.

30. The blocks 36 movein T-shaped grooves
and are provided with tension - Sci'ews, by
which the Sprmﬂ's can be adjusted. Theends

| of the springs 35 are secured to blockson the
‘These Dblocks are

rear part of the ways 30.
alsoprovided with tension-screws. DBy means
of these springs the transverse motion of the

“ways 30 is transmitted to and changed to the
‘rotary motion of the wheels 52 and by the

same to the rotary motion of the roil 20.

The longitudinal motion of the stylus is
transmltted to the carriages or graver. barsin
exactly the same manner.

versely tothe machine. 'Thisrailisprovided

with a V-shaped groove, in which the bulbon

the end of the hmﬂ*ed arm 388 slides. The
arm 38 18 hinged to the arm 39, which moves
with the pivoted post at the rear of the ma-
chine.
slide 40, in which the bulb-post 41 is secured,
so that it may be adjusted at any Pequ-ire'd
distance from the pivotal center. The arm
42 is hinged to the carriage or graver-bar 43,
and thus connects the graver-bar 43 with the
bulb on the post 41. Any lateral motion of
the carriage 16 is thus transmitted to the
oraver - bar 43. The arm 42 is made suffi-
ciently rigid to prevent lost motion, the
hinged end having considerable width.

The graver-bar 44 is shown in Fig. 1 with
two setb of gravers supported by and secured
to one bar, Whlle the graver-bars 43 and 45
each are shown as -supporting one set of
oravers. Kor ordinary work, in which all
the gravers move together, the arrangement
shown is the most convement The graver-
bars 44 and 45 are formed Into a frame by
the end connections 46 and reciprocate to-
“All the graver-bars are supporied
on the double rollers 47, formed of a roller
provided with a tubular shaft and a roller
provided with a solid shaft which fits closely
by ‘a close-sliding fit into the tubular shaft,

‘so that the disks forming the rolls proper can
adjust themselves to the grooves in which
they roll, as is shown 1in Flﬂ‘ 5.

The dlsks 65 (shown enlaro'ed in Flﬂ‘ 4) are

The upper part of the post has the
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11710111‘1ted on the shaft 43, supported in the ]

ays 49, The rims of the disks are provided
W 11311 a shallow groove in which the wires 50
and 51 lie. "lhe ends of the wire 50 are se-
cured to the gravembar 44 and the ends of
the wire 51 to the bar 52, connected by the
frame 53 with the WI&E’BI’*D&l 43. DBoth wires
are provided with tension- -screws, by which
they are drawn tightly onto the rims of the
disks 5. The thumb serew 94 1s used to
clamp the disks together, so that the motion
of the graver-bar 43 is transmitted to the
graver—bar 44, so that when the graver-bar43
moves to the right the graver bar 44 will be
moving to the left or in the reverse position,
and When four graver-bars are used two will
move in the dir ection opposite to the direc-
tion of the other two bars, or, more definitely
to define the result, two set% of oravers will
engrave the redueed pattern on the roll in
one position and the other two sets of aravers
will engrave the reduced pattern in the re-
verse posmen

T'he diamond-pointed gravers are indicated
by theletters a, b, ¢, and d They are mounted
in hinged arms overbalanced, so that in the
normal condition they are held off from but
very close to the roll. All the arms of the

gravers are operated simultaneously by the

1001{ bars (6, connected by means of levers

and the rods 55 with the foot-treadle a0,

through which the operative by aslight press-
ure of the foot brings all the gravers mto con-
tact with the roll to be engr ::we(]

As the diameters of the rolls to be en-
graved vary considerably, the graver-bars 44
and 45 are made vertically adjustable. To
perform this adjustment with the accuracy
required in pantograph ennmvmn-mfwhmeb,
the device shown in Figs. 6 and 7 is used, con-
sisting 1n the end fl..-unes 57, firmly 580111'@(1
to and extending upward from the bed-pl.ﬁute
9. These end fmmes are provided with ae-

curately - planed ways, in which the sliding

frame 58 may be reciprocated.. The graver-
bars 44 and 45 are secured to and supported
by the frame 58. To the lower part on each
end of the sliding frame 58 a flat sheet-metal
strip 59 is secured. This strip passes upward
over the roller 60, supported and journaled in
the end frames 57,and then passes down and
around the dram 61 to which the other end
of the strip 59 1s secured. The drum 61 is
secured to the shaft 62 near each end of the
machine. The worm-gear 63isalsosecured to
the shaft 62. A worm tumed by the crank 64
engages with the worm-gear to turn the shaft,
SO a8 to wind the 111e1f.L1 strip 59 on the drum
61 to raise the vertically-sliding frame 58, and
with the same the graver-bars, or lower the
frame and bars by unwinding the sheet-metal
strip. DBy this arrangement a very accurate
adjustment of the upper graver-bars and the
gravers 18 secured.

Having thus described my invention, I
claim as new and desire to secure hv I ettelﬁ
Patent-—

)

1. In a pantograph engraving-machine, the
combination, with the stylus, its carriage, and

the levers for transmitting the motion of the

stylus to the roll to be engraved and to the
gravers, of two sets of graver-bars connected

| Uuouﬂ'h an intermediate disk constructed to

move t]le graver-bars simultaneously in op-
posite duectmns, as described.

2. In apantograph engraving-machine, the
combination, with the stylus, its carriage, the
levers for tldllbllllltlllﬁ" the motion of the sty-
lus, and the gravers, of two graver-bars, one
of which has Lapael‘ryof ver tmal adj ustment
and mechanism connecting the two graver-
bars constructed to trace the pattern followed
by the stylus on the roll simultaneously in

the same and the reverse dirvection, as de-

seribed.

3. The combination, in & 1;1.-111‘[001&1311 en-
graving-machine, with the stylus, its carriage,
and the levers for transmitfing the motion of
the stylus to the roll to be engraved and to
the gravers, of twosetsof graver-bars,the up-
per graver-bars having capacity of vertical
adjustment, constructed to support four lines
of eravers and engrave fourlines of patterns
on the rolls simultanceously by the movement
of the stylus over the enlarged pattern, as de-
seribed.

4. The combination, with the levers trans-
mitting the motion of ‘Lhe stylus to the gravers
and to “the roll to be engravedin a p..-;mtog'mph
engraving-machine, of the bulb 21 and the
V-shaped groove 22.

5. The combination, with the ways and the
graver-bars of a pantograph engraving-ma-
chine, of the roller 47, consisting 1n a disk
provided with a tubularshaft and a disk hav-
ing a shaft supported in the tubular shaft of
tlm other disk, as described.

. The combmatmu with the Dbed- plate 0
and end frames 57, ol the sliding frames 38,
the metal strip 5‘) the rollers 60 the drums
61, the shafts 62 mld mechanism for rotating
the shaft, constr uected to adJust the graver-
bar of a pc,mtomaph engraving- nmelnne, as
described. |

. The combination, with the graver-bar 43
and the graver-bar 44, of the wires 50 and 51,
the disks 65,and the connections between the
wires and the graver-bars, as described.

8. In a pantograph cecngraving-machine, the
combination, with the stylus, its carriage, and
the levers transmitting the motion to thelongi-
tudinally-reciprocating gravers, of the roll 20,
the disks 33, the wheels 32, the bprmﬂs 34 and
29, the frame 29, the ways 30, and the le-
vers connecting the frame 29 with the stylus-
carriage, constructed to transmit the motion

of the stylus to the gravers and the roll, as

described.
0. The ecombination, in a pantograph en-

graving-machine, w1+11 the bed-plate 9, of the

slide-stocks 31, provided with jJournals for the
bearing disk and wheel, the disks 33, and the
wheels 82, having raised milled edges to form
the bearing for the roll to be engraved and
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connected with the transversely - moving

frame, as described. |

10. A pantograph engraving-machine con-
sisting of a stylus and mechanism, substan-

tially as described, for transmitting the lon-

oitudinal motions of the stylus to two sets of
graver - bars, one set of graver-bars having

“capacity for lateral adjustment, levers for

transmitting the transverse motion of the
stylus to transversely-moving ways, disks for
supporting the roll to be engraved, and flexi-

| ble connections between the disks and the

transversely-moving frame, the whole. con-
structed to engrave the pattern traversed by
the stylus on the roll on a reduced scale by

moving two or more lines of gravers longi-
tudinally and rotating the roll, as described.

JOHN HOPE.

Witnesses:
J. A. MILLER, Jr.,
JOSEPH A. MILLER.
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